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and strong material, the removal of the former may leave the latter
unsupported, and cause it to collapse.

Forcing of the water into joint planes and other similar spaces can
produce hydraulic pressure, sufficient to disrupt the rock if it is weak,
especially when due to weathering. Very little effect is accomplished
by waves of clear water, on solid, hard and fresh rocks.

Storm waves especially strike a blow of tremendous force. Stevenson
in conducting a series of experiments on the force of breakers, found
that the average force on the Atlantic coast of Britain was 611 pounds
per square foot, while in winter it was 2086 pounds. The greatest
efficiency is shown in bold coasts, bordered by a broad stretch of deep
water.

The erosive work of waves is greatly augmented by the debris which
the waters are able to move. Thus sand, pebbles, and stones moved
by the waves, not only serve as weapons of attack against the coast
itself, but also help to break down loose rock fragments too large for
the waves themselves to move

These large fragments gradually become worn down by the detritus
which is moved back and forth over them, until they are finally small
enough for the waves to handle and hurl about, using them in turn as
cutting tools.

The effectiveness of the waves will depend on their strength, and
also on the concentration of their blows. The former is dependent
on (1) Strength of wind, (2) depth of water, and (3) expanse of water
across which wind can sweep. The latter is dependent on the slope
of the surface against which they break.

Stevenson and Harcourt give numerous examples of the power of waves in deep
harbors and exposed situations Examples of wave action on our own more pro-
tected coasts and in our shallow waters are not BO numerous In the report to the
Chief of Engineers of 1890 on the Improvement of St Augustine Harbor is the
following

" A wave may act on the jetty directly, by a blow, or a push, or a blow and a
push combined, and, indirectly, by a pull, by compressing the air in the voids of
the masonry, by upward pressure due to the difference of head produced on the two
sides of the ]etty, or by a combination of these actions The direct action measured
on the dynamometers had effects equal to pressures varying between 190 and 753
pounds per square foot This action took place when a wave broke directly on or
in advance of the jetty, this also compressed the an* in the voids of the jetty. . . .
Jets of water and sand were sometimes projected up from the cracks in the jetty to
some height The maximum height of any wave observed striking the work was
6 ft. . Up to a height of about 2 feet above mean low water, rip-rap weighing
40 to 50 Ibs. was but httle disturbed. Above this limit, to the height of 10 ft, the
highest point observed, rip-rap varying in weight from 40 to 200 Ibs. could not be